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IMM 1 ] TIE (A) m^mmt ( B ) jj£#<z>» 
fc&s W^^r-fe^/u-fc/un— xi&#v*n'?>W 

(A) SPpf&ftfMl 0 0 0 — 2 5 0 00^';^-^ 10 
— /Uk , WJ^~ MzMLX 110 — 2 1 0t^%«t 

(B) -f ysyr*-hakMJ£Lo4*Stt*flia£2ffl 
^T*-*iMfcg»4sJ:t/-f y s^r*- h&b&JtiVd 4i§ 

T-fe ^-/Hr/Un — X-g-^-K U ^ ]✓ y^tt&^flxtr: 
4 i k k -f 4 lt*ifl 1 

a»co2£s*° y ^ 9 yw^comMum. 20 
[ if im 3 ] u ^ u ? y^tt^coM^S^'^:^* 
S-Cft 4 £ k * tt& k -T&ff ^ 1 XSilf *il 2 teiBtt 

wis* yma&nm&xm. 

[00 0 1 ] 
[00 02] 

*?y >is^fcifijir^**ffijWai4>*iTtJ 0 . 

K#PH0S6 3-2 1 5 7 68^kfg£t£^I^yTl^ 

^ y y /i« , fyry-r^y /Hg«#tM*tf> 
flfflbKttttra*a-^4*i63WE«**i, W8-1 
1 3 8 2 7 #^t(i^f >j xxf-/u k *° y r/Hf u- yx 
-x/U 4 fcfiliJttrifcK y xx f-/UO-* 4 fcttWt k , 

[0003] t^Lin^o^T-tt. ssflir$N&»eflc 

yX7HS4 0**jB*S<, 5Etc, ififlll*£#<"*-4fc:# 
v Yt&M#S*ft: L . # ^ftfirf? y U- * y Wtt*<o«Bf5fi 

[0004] itzWlcDjjmb LT. rfcy 
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tt^ts-b^yh^'J^i/^ y * fcWAf 

^*5S^*nfefLTi5 0. «*.tffffl!H6 2-2 90 7 1 
4 #&fg^«T%^T» 2 0 0-600WJXfl/y 
'J r? t ;fiHyy? ;P*'ylXttfIy^ }Vtf>mb 

§^T*°y^i/X^y#^r*l 7-7 0%. 

500 — 3000 >J x-fiH^r /U*° U =t~ 

*- h k RJ££ -tbtf y xfl/ y ^ »J a-;l-#^TM 15 — 

6 2mm%<r)#v^]/?ym.i!cfob^-&imtfmmztL 

1 0-2 5 1 37 1 ^flgfcrtttf >J ^--/Hfi*, -f V >- 
T MRiJ-t 'J 7 - y k «B«n*%-5MR§'&T^ 

% h ^mmm $ tix ^ s *« . y y * rt? y ^ ^ y 
wt t> . f#^7t ^ u ^ u ^ y^tt* cowiw*^ 

[0005] *°y ^u^y^mmz^mm^n 

y^u-^y^^^jn-rs^tcfcuT, 

amtpfoh* ttz, tfv~?- : y*-^f&ft?)-mz£.fo 

^t-*A-T4^k lt, mnmm^e -1233 

mf/t.tzitmmm.'kmmb 2mttzi±3mcoTJua~ 
)Vb coM&m.wzmuifflLZ-£. %$>tvfciMmtztf y 

4. LfrLzn£ottm£tfV'?u?ymmi,zmmL 
tzM^z\,±^ imtom^iktfH-^&w&bnnizwm 

5S#JK , k v ^ fe36**«itt3WKTi- 4 k \ ^ A 
fitffo-otz* 
[0006] 

[^B^jB^tiokt-416®] *IHHJ±. ±ii^)A* 

^sil, li^srjHfe-c. wmzmt%ithc\b%<m 

*^-4 i k . # feix4 *f y *? V 9 y5¥tt*c0KDf 

5s#jk, minmbx^tzm^Mty^mfto zb%< , 

«*ifc«fitt, ^SM»tt*^«UfciS«!K y y5i 
tt*<OlBK5rffi*!l«-r4 i k & SWk-T4 . 
[0007] 

mt htdsb izMMffiM * *tafc*SS . T^r f-;w= /Un - 

y ^ 9 ymm t m ttmimmtz z 1 1=* a 
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T*i-Mk z ft a ; 1 1 «t o . ft 6 *ut *° y ^ v ? ym. 

[0008] fWb*&m*. TIE (A) fc 
(B) jfi4h^»a*«#L*CR*BS-fr4fc:IRL, KJtEi: 

5—40 fi*%«iMtCJfflS 3 -frfcT-fe -f/P-te/Pn -X 

S£firsfeLfc«, #6*i7cT^^P^/Pn-x^fr;t?y 10 
^ p- * ygp ft* & t/p# y Mt^Kf^ yw 

mxx-h o s ik y ^ p- * y»i^<?Dt5*fei*te*KF*ft 
xfo h wu? y^^m&amxh 4 . 

(A) Sc^F^^F-fil 0 0 0 — 2 5 OOWJT-y^ 
—/Pi: s ZcOis^—MzftLX 110 — 2 1 0^)V%<7) 

(b) y^r*-h£fc^L3*$stt**££2« 20 

*^4 4 tM y^T*-P*i:gOELd 4i§ 

[00 09] 

-/Pi: LTy:. ^)J^yXfl/y^ij3-;K sffijjj- 
:P7°u fc° P y ^" y a — /P, *° y ^i/f P 7^ f - P > 
?"<Ja— /p, ^'J^y^y^fi/y/'J^-^, tf" 

PVf h^fpy/'Ja — /1^<9*K U x— r/P^*- 
/Pi:, 7ytyl, -fcA'yyl, vp^f yg^iOi^/P 30 

tfyfto 1 m& 2 mvxt t frt>mf& s *i4 # y 

tVP^— /P, jK'Ji- f^^'Jxxfil/y't- /p, ^ 
y5>? PVy^-zP, ;t?y #-#'*— Pi^-ZP, *°y 

x^f/w° u #— p : J-*—)i>mfrt>n\$tiz> i a 

4 fcii 2 ffiJ^LLO^i^H^fi 1 0 0 0-2 5000*.° 
ij7-y't-W s 8 0M%PXh#4*lT^4 hCDX'fo 

*i&\ #WlS£*i4i>?)-t*ii&i^ 3|B5KlTC(it&* 

s^t/p^ y aaafc-rs - t jwesrc&i&ft, wr/p 

[ 0 0 1 0 ] !jfiJ-7-^-;^txfpy/'J 40 

a— /p. l, 2-rntrp->-^y a— /P. l, 3-7o 
epy^'Ja-;!/, l, 4-7'^^^— /P, 2, 3- 

y 'j^-)vmco\m-^-'J^~Jvm^. lx v ^ t «o 

SA^^il 0 0 0 — 2 5 0 00 
^ y v-^'^--;P^^-;PjS;^#:0 8 0 mM%lzffi 
Jt* V> i: . § £ < £ 4 i?4 L < & 

[ooii] *5ftwtfflv^*i«*»^-f v^t^-p 

T*— P. 3, 3 '-y^on-4, 4 ' -y'7i- /P 50 
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^^P->-M Vi'T*— P. m-^fyUPyy'fyyT* 

-p. 2, 4-pyp-y^y^r^-P. 2, 6-p 
yi/yy^f y>-r^— p. ^t^fi/yyMyyn 
- hm<o 1 ax«4 2 aa±<»>«»-&*rfr!&«sfetf 6*14 . 

[0012] *I6BJ!«. 5fei*_hlE^3r-7Wa*i:±IB# 

fc B t -^rL. 9 0°COT^T3 0^-2B#fH^Sr^V\ * 
Sfc-Y yy7*-M^2llftS'7P^>'7P^ l Jv 

«roi:#, ^-/p^(c^-g>^«^y 

^T*-P^<0*(±1 1 0 — 2 1 0^e/P%<7)Klffl. e 
4 L<{il 5 0— 1 9 0^)V%<7)$mt-t&, iy^—fV 

T-3r< . mm^mcfhtdaM^. l<^< , 4^2 1 0 

[0013] ^fcitfDiatctTftfefutsfdBfc-f 
r^— p*^ 2{i*^-^'>p^>'TP^y-?-t. >f y 
j^r*- p*i:R«L 5 s^stt7K*a& 2fiPxt*-rs 
ss#^pj. wja vyr^-brntKmLo htm^m 

Wtft^&^rffiifti^flWCS 4 . 4 7c £ CD i: # O^iE 

If3 0*-9 0rai\ M*EaflJffi*i, 0 — 7 0"Ct; 
Tfi 3 0^#4 L < . EJfflU&fil&t #'4 i: Rjetcm 
ISJSrlfU «*WK=Sr9, ittt SW" 3T4 fc MRBsWE 

[0014] ^mazm^&ti&jvi/T^-hmtsL 

fPyy7SX 1, 2-7DtPyy7Sy, 1, 3 
-7nepyy75y, m-^fv-y l/yy7Sy, p- 
JfyypyyTSy, 4, 4'-y'7x-/M^yy7 
Sy, y^D^yPyy'7Sy, 2, 4-h'Jpyy 

75y, 2, 6-hypyy7$y> Mt^fpyy 
7?y, t^yy, xfpy/'j3-;p 1, 4-7 

? v-j^—ivmo i ffl4?t(i2apxhcoffi^^^ 

(f 6*1.4. 4fc, >f y^T*- P*i:RJEtd4?Stt* 

iii*-f-4*stf±sijt tTJi. ^v^/prs 

^f;|/Xf;|/7Sy, yxf;l/7$y, ^f-/P-n 
- 7n f/PT s y . ^ f-/P>f y 7o t/PT sy, ^'-f V 
TohVPTSy. y-n-7WSy, i^-n-^ 
i^/PTSV, y y ? n\^f y;P7 S yf (f ^lll , 

[0015] *fMBri±, ±^o*°y ^p^y*^?t 

i: |5l t^tc 5— 4 0 MJt%}§» S^T-fe^/P-b/Pn 
— X^^Sr , T-b-f/P-b/Pn— X^'T-b-f/P-fe/Pn— X 

#^ y ^ v ? ym&&<Dikmztt lx 3 - 1 5 
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[0016] *fKBtcfflv^4r-b^/I^fc^n— xji, M 

-f Fife, iHK£kV^fcfltffl^>*5ST«eiU'C»A>*i.«. 
fccot^fUdPHteRjeSfiSrV***, IMHK3 0-6 2 . 10 
5%, 0 0 — 4 0 0^JT^)i-^)Vu—X7] 

mhv r^}V-^)Vu-xx'h &^tmi£L<, mm 
^commit^m-mn. mm.4 5-62. 

0 0 — 35 OtfOT-fe^Hr^n-X^fflV^i btfi. 0 

[0017] *»TOfcfflv^*i*SiKf«Ki, _B* Ufc 

JfN, N-^fWZ,r5P, N, N-y^^PT 
[0018] ±3*tfMKf*]R«!>f>tCjaBfcjetTW 

[0019] Rl^T±3*<0*P<»^*L/£t6*HjK*s ^ 

^p^^swfefetsfeftBjfeffitJ: oh?*-*-***, 

[00 20] \X\^X\ AM<D£o\,zLT%t>iXfZT^ 

ar^a u iisatfflv^fL* r^xr y t 
zkiWfctf y ^ a , y\<m.\Y^^^^7~m<nr^f] y am 

nrivf) y ±M&m<n*m4mmifimfhtih . wnv 

A*Sia«J&tf> "C 2 0 — 60 

[ 0 0 2 1 ] JM LttWMco-Xmzk *) , #y 
tt. Hit LfcSflt* U *7 U * >-?ltt&£f#4 

[00 22] 

mmmi jtf. ssffcfHKJ: 9*iiBj]£f¥»=»t4 50 



9#IH2 000-303259 
6 

W, ty'a 

[00 23] <T-fe^-;tx-fe;H=?-XOfi^> IHiLfc 
7tf;Hr^n-X2. 0 0 g * ffff L , « W^f 

2 5rTif^«ft^iiii^4B#rBi^ii!ist^. mm 

fi-£JK= C(ln(t/to))/c)/(6xl 
O- 4 ) 

fit, t(i^<oiiigB#p^ (») , to \mmtvfflm 
m (#) . c\mm<nT^)v*:)vv-xm& {&/ 

L) 

[0 0 24] (T^fR/l'n-XiTJStt) 
ASTM : D-8 1 7-9 1 r-b/l-D-XT-fef-lf 

»lt4 : 1 ) 15 0ml lfflS^MWE^ 
h 'J *? 3 0ml fcjRSn 25 °CT 2 ^^^V 

ml. i m&mx'mmcoTmfci- b y ^ a * «s l 

^ItJS (% ) = { 6 . 5X (B-A) XF)/W 
fit, A{iT-fe^;Hr;kn-XSt^T<7) 1 j|jgffi|»g 
* (m 1 ) , Bti^lfilfc'r'COlii^SBfiSS* (m 

[0025] < > Ltzmco&mwzifm t , 
[0026] <m¥£®mm> 0*ft?i«^tT« 

1 OH ) izmtX. 3 0 0%#^^tfctt4iPfPa#^[aJ 
[0027] <©i^ ■ 105 °CtT 6 0 

4Hanai t ^ u * yM>A o ?t f ^ ^- ^ * r 3 0 4hh 

g-ToAiXs SSrffi^^FJT-1 0 5°CtT 6 OiMBIft 

j^ait. mm (w 0 ) ^v^t-«6o%ct) 

fi/t-3'4 I l:-lMiLtt, 3 5°C, 9 0%tcilS 

tSfHBKSJROttlt, it (Wi ) ^iKLfc. ^2 
5 °C. 5 3 Lfc@i&giSBP ! ?fc:S£ ^ftTff* 

ffi^Aii, 6O4M*fc:fHHStJR0aiL. S* (w 2 ) 



©M* {%) = (Wi -Wo ) -Wo X 1 0 0 
feiM* {%) = (Wi -W 2 ) -W 2 x 1 O 0 
[0028] <*^l?ttf g> WU? y#tt*£r 

ms. ztizmmt Lxmmx o s c mT^±«i*ica 
wimm {%) =ti /to x i o o 

fflU To «±«ftfcffitSir!.M03l3i>93££ ( s/ 
d) 

[00 29] <3S#j£> B^fc^lStl^fifi 1 ^ r^U 

fcloM {%) ZMfcLtz. 
[00 30] <ty A 5X> B*-f^«*t^Mf O 

i o£> izmtx. 3 o oxwMmzim&wm^m 

ffiftS (g/d) £$!5£L*:. 
[00 3 1 ] CUMM 1 ] S^%^* 1 8 1 8»*?>J 
^ ^xl-^y^l^/'J 3— ;P2 8 6 935. 4 , 4^ 
-^'7i-/W^y^ VyT^-h 6 3 l§PSr4 5°C 
fcTfi-&L:fcSL 7 5\3fc: , C8 0#|BIRJfr3'tfC, 
?>y°l/tfV~?—3 5 0 OgESrft/io £ Of Vy 
T^-MMll^y^y/l/^'Jv-l 0 0 s4i 
2. 2 9 0 gT"a5-5^ 0 

[00 32] ^tl^ttSfc. MfWr'Jt Lx^vy-J 
7SV56. 4SEt*ffi^±a : 'Ji:LT^^r5y 
2. lfg£, O'Ct^L^N, N-y/^/lXT-fe hr 



( 5 ) 000-303259 

8 

* [0033] mz^ %\ l zW-Z*7V? V-tf \)-?—3A 0 0 

9 3 3gE^SDX. Jl<Jl#l/cfJL 7y^y7y^'Jv 

^S'lfcK*S*i^;U i: i a fc«ti*£*!l i: *SSH?ih 

t>ixiz# WU? yl^ftiMJ 7 ^ L 
^ 0 Ztitimiz^ 7 IMt,K5 4. 3%<7) 

io ^iis^t, m&3 Q%<riT^}v^}vu~xmmm% 

tz. 

[0034]» vc, 9tl,z%tztf wu? ym^ikmm 
t7-tf;H:;l a —x fflfc £ m inf" h ifi , WMLtzT^ 
f;Hr;L-n- Xt^MM^zn LT 1 , 3 , 5 , 10, 

15,20 t *ch x -o t,zmm-& tx , £n 

TBiMME* 1 3 o %t£> & 6 raatftfeMffi* f#fc . f# £> 

ft£#if&ifcKM£ Iff® 0 . 2mm^'j7^X^3l* 
-thWi&J X)V&m^X&&M& L „ 5 0 0 m/*Ol 
JKT\ 2 5 LTtK 0 . *JK4 0 r--^cor-b 

20 f;l-t;i,n-x#|i*: V 1 *?]/? >W&&cr> 6 

[ 0 0 3 5 ] M^T. #r-fe^-;i"t;yn-x-^*>-KU -7 
U- * >W tt* Sr 5 %ikWHk1~ h 'J >7 A/K^tc 8 0 "CtC 

T3o^5a^at3tm, -HMejftu sesL-c. kh 

No. 1-No. 6cD&^;tfy^P?y^te*£#/£ 0 

r-fe^nr^n— xmmzmnL^^wm^-K 

mniz LX , JtKK^N o . 1 <7)*r u »7 v 9 

»6*Ut4HSS^)*flMft, «S, #JS, * 

30 MM L . ig*2ra 1 iz^k Lfz . 
[0036] 

[*1 ] 





Mo. ] 


No. 2 


No. 3 


No. 4 


No. 5 


No. 6 


HM 

No, 1 




1 


3 


5 


10 


1 5 


2 0 


0 


(HI) 


0 


0 


0 


0 


1 


1 2 


0 


tRK (d) 


41. 0 


40. 3 


40. 5 


89. 6 


39. 9 


38. 2 


40. 8 


Si* (g/d) 


1,230 


1. 201 


1. 239 


1. 082 


0. 989 


0. 675 


1. 168 


#* C%) 


662 


6S8 


671 


631 


S46 


530 


650 


ti!i77 (g/d) 


0.228 


6. 273 


0. 221 


0. 328 


11. 201 


0. 178 


0. 208 


(WW 


: 9i.8 


82. 6 


SI. 7 


86. 0 


82. 3 


78. 1 


92. 3 




1. 1 


2. 1 


3. 5 


3. 9 


4. 5 


4. 4 


1. 5 


fits* C%) 


1. ? 


2. 6 


3. 8 


4. fl 


4. 4 


4.4 


1. 6 




98. 1) 


93. 0 


90. 4 


8T. 0 


83. S 


78. 3 


99. 2 



[ o o 3 7 ] mi frt>w!>ip&m< , jraacHN o . 1 *m»/m< . &mimi>tttbt>tv&i\ ttz. mm 

teT-fe^-zk-te/kn— X$-s3sJd LTV n^?M*, ^50 No. 1 (ir-fe^-;Hr;kn— XCDWJmi&tfi&^^tzibffiM 



T-te^/HtAo— XC0^JD^3~1 5fiM%TS> 
S*^coM^No. 2— No. 5li. «*Ufc«fi*. 

[0038] CHJfel^J 2 ] RY%3HF* 1 5 1 2 U 
^^TY^Y^^y 3-/k2 6 7 3gP. 1,4- 
^y^t- )V2 2gP, 4, 4'-y'7x-;M^yy 
-f V^7*-h8 0 5gP£4 5°CtT^L^f*. 8 5 
°Ct,zX 6 04HBRJSS-£T, ^L-^yr^^U-7-3 5 

l^Yy^VrKU V— 1 0 0gtf2. 82 3gtftot. 
[00 39] £;h.fclA3!Rcf|#gSJfc LTifl/VyT 
4SP. 1, 2-rnb°l^y^'r5>-28. 6 
»fc5fc«ff.iBWfc U^xf^7SV2. 5^£. 0*C 

f#^o SEfcs iflfcttJWfc, *&K3 1 0. IMtg5 
5. 6 %<0T-fe YAHrAn— XSrN, N -J^X YAT-b 

[0040] ifctcftfct ^l/^y^UV-S? 0^0 * 
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tc*fLT. 1, 3, 5, 10, 15, 2 0%C9SS&D*£: 
£S 4 5 tc«aii»£bTRJ5Sii:T , 3 

io o %x-h h 6 wMcm&mmz'&ti . 

[0 04 1 ] MMI^, Ifi&O. 2mm©tij7< 
X*3«#i-4t&*yX/PifflV^TteftKf*U, 6 00 
m/#0>3MrC, 2 0 %#J|LT jflR 0 , WK4 0 Y- 

— /l^T^ Y/Hr An— x-^fi-Y L> ^ ^ y 6 
«H***fc. W^T. #6*i£6«S«T-trYAHrAn 
-x-£*Y u r> u ? ymvt&Z 5 %*1H[:Y b u v^m 
Mt8 0^C^-C3 0^1«MaL^m, YibfcBfcU Sfe 
jfesLT. !£WNo. 7~No. \2<mmjf^)^V9-y 

20 [0 042] 3:^ r-bf-zHc/l^n— ^j^RSiHinL* 

1/ WI4^ < fttttC L T . JfcBBlGBN o . 2 CO^ U *J V 
JK, ty^x, PttHMKft, «a», jftfi*. 3&K« 

j$*£8»eu esjn2t*Lfc. 

[0043] 
[*2] 





No. 7 


No. 8 


No. 9 


No. 10 


No. 11 


No. 12 


No, 2 


Ssin^ (96) 


1 


3 


5 


1 0 


1 5 


2 0 


0 


(0) 


0 


0 


0 


0 


1 


7 


0 


«K (d) 


42. 0 


42. 5 


42. 1 


41. 8 


41. 5 


41. 8 


42.5 




1. 489 


1. 450 


1, 338 


1. 374 


1. 209 


t. 812 


I. 457 


#« <») 


482 


468 


426 


439 


401 


398 


467 


«MJi (g/d) 


0. 573 


0. 549 


0. 567 


C. 510 


0. 450 


0. 273 


0. 533 


wen oo 


95. 1 


95. 0 


94. 7 


90. 7 


88. 2 


79. 1 


94. 4 


SRffi* (*>) 


!. 7 


2. 8 


3. 8 


4. 2 


4. 4 


4. 5 


1. 3 




i. 7 


2. 8 


3, 7 


4. 0 


4. 2 


4. 4 


1. 2 




98. 3 


92. 9 


91. 0 


86. 7 


85. 1 


76. 8 


99. 4 



[0044] m.2 frt>mt>fr%i\l< » ifc«MN o . 2 
o. 7(4T-fe^-/Hr/L-u— X 0?^jD^'i£v ^cft . 
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(54) PRODUCTION OF MODIFIED POLYURETHANE ELASTIC FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production process for modified polyurethane 
elastic yarn that has excellent moisture-absorbing properties and biodegradability without 
exerting adverse effect on the yarn basic physical properties, for example, strength and 
elongation at break, stress and the like. 

SOLUTION: When a urethane prepolymer solution is mixed with the solutions of a chain 
extender and a chain terminator to effect the reaction between them, a solution of acetyl 
cellulose in a solvent same as the those used in both reactions is added to the reaction 
mixture at the same time as or after the reactions to prepare the spinning dope. Then, the 
spinning dope is spun into fibers and the resultant acetylecellulose-containing polyurethane 
elastic yarn is treated with alkali to produce the objective polyurethane elastic yarn. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of refining 
polyurethane elastic yarn excellent in hygroscopicity and biodegradability. 
[0002] 

[Description of the Prior Art]ln order to give hygroscopicity and absorptivity conventionally to a 
polyurethane Plastic solid, The succinate compound which the method of adding the 
particulate matter which has hygroscopicity and absorptivity in a polyurethane solution is 
known, for example, has surface activity ability in a urethane prepolymer at JP,63-215768,A, A 
vinyl acetate acrylic ester copolymer saponification thing and polyacrylic acid, The method of 
mixing water-absorbing resins, such as a starch acrylic acid copolymer, is indicated, and, on 
the other hand, polyester, polyalkylene ether, or aliphatic polyester to JP,8-1 13827,A Or both, 
The method of carrying out melt spinning of the mixed composition containing the fine grain- 
like silica gel which has a humidity buffer effect is indicated. 

[0003]However, if the addition of the particulate matter to add is not increased in these 
methods, When it was hard to reveal hygroscopicity and absorptivity and this art was used for 
manufacture of polyurethane elastic yarn, there was a fault that basic thread physical 
properties, such as fracture strong ductility of the polyurethane elastic yarn obtained by nozzle 
plugging's occurring easily, following on increasing an addition further, and a ** tone getting 
worse and stress, also fell. 

[0004] A polyethylene glycol is used for a part of polymer diol component as an option, Use the 
high thing of hydrophilic nature for the ingredient which constitutes polyurethane, and how to 
introduce the segment which has hygroscopicity into a polyurethane molecule chain is also 
known, Make the polyethylene glycol, the organic dicarboxylic acid or the organic dicarboxylic 
acid, epsilon-caprolactone, and/or short chain polyol of the average molecular weights 200-600 
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react them to JP,62-290714,A, and For example, 17 to 70% of polyoxyethylene content, The 
method of making the polyether ester polyol of the average molecular weights 500-3000, 
nothing, and this react to organic polyisocyanate, and making them the polyurethane polymers 
of 15 to 62 % of the weight of polyethylene-glycol content under existence of a chain extension 
agent, is indicated. However, in this method, in order to introduce into a chain the segment 
which has hygroscopicity, when this art was applied to textiles, there was a fault that the 
hydrolysis resistance of the obtained polyurethane elastic yarn and heat resistance were 
inferior, or basic thread physical properties, such as fracture strong ductility and stress, also 
fell. Although a polyol ingredient and an isocyanate component are made to carry out uniform 
dispersion of lignin and the penetrating agent to JP, 10-251 371, A, it fabricates and the method 
of obtaining the polyurethane foam which has absorptivity and biodegradability is indicated, In 
order to introduce lignin into a polyurethane molecule chain, when this method was applied to 
textiles, there was a fault that the hydrolysis resistance of the obtained polyurethane elastic 
yarn and heat resistance were inferior, or basic thread physical properties, such as fracture 
strong ductility and stress, also fell. 

[0005]On the other hand, in order to give biodegradability to a polyurethane Plastic solid, there 
is a method of using what the particulate matter which has hygroscopicity and absorptivity 
combines with biodegradability in the method of adding the particulate matter which has the 
above-mentioned hygroscopicity and absorptivity in a polyurethane solution. As a method of 
introducing into a chain the segment which has biodegradability using the thing of living body 
origin in a part of polymer diol component, For example, JP,6-128348,A is made to carry out 
addition distribution of the vegetable matter impalpable powder and/or the staple fiber 
containing hydroxy! into mixed liquor with molasses, divalent, or trivalent alcohol, and the 
method of making polyisocyanate add and react to the obtained dispersion liquid is indicated to 
it. However, when such a method was applied to a polyurethane fiber, there was a fault that 
basic thread physical properties, such as fracture strong ductility and stress, as well as the 
case where above-mentioned hygroscopicity is given fell. 
[0006] 

[Problem(s) to be Solved by the lnvention]An above-mentioned fault is conquered, this 
invention is an easy method, and it can carry out spinning, without worsening a ** tone, It aims 
at providing the manufacturing method of refining polyurethane elastic yarn possessing the 
outstanding hygroscopicity and biodegradability, without spoiling basic thread physical 
properties, such as fracture strong ductility of the polyurethane elastic yarn obtained, and 
stress. 
[0007] 

[Means for Solving the Problem]ln order that this invention person may conquer the above- 
mentioned fault, as a result of repeating examination wholeheartedly, it notes that an acetyl 
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cellulose dissolves in the same solvent as a polyurethane solution, After making a 
polyurethane spinning undiluted solution contain an acetyl cellulose in the shape of liquid and 
carrying out spinning of this, by carrying out alkali treatment and performing deacetylation, 
obtained polyurethane elastic yarn found out revealing hygroscopicity originating in cellulose, 
and biodegradability, and resulted in this invention. 

[0008]Namely, this invention is faced mixing a solution of the following (A) ingredient, and a 
solution of the (B) ingredient, and making it react, An acetyl-cellulose solution in which the 
solvent same after a reaction simultaneous with a reaction or as a solvent of both reaction 
solutions was dissolved by 5 to 40% of the weight of concentration is added, After mixing 
uniformly, considering it as a spinning undiluted solution and carrying out spinning of this 
spinning undiluted solution, it is a manufacturing method of refining polyurethane elastic yarn 
which carries out alkali treatment of the obtained acetyl-cellulose content polyurethane elastic 
yarn, It is 3 to 15 % of the weight to the whole polyurethane elastic yarn in which an addition of 
an acetyl cellulose was obtained, and a spinning method of polyurethane elastic yarn is a 
manufacturing method of refining polyurethane elastic yarn which is the spinning [ dryly ] 
method. 

(A) A urethane prepolymer which has two isocyanate groups at the end produced by reacting 
1 10-210-mol% of organic diisocyanate to polymer diol and diol of the number average 
molecular weights 1000-2500. 

(B) A terminal stopper which has one active hydrogen group which can react to a chain 
extension agent and an isocyanate group which have two active hydrogen groups which can 
react to an isocyanate group. 

[0009] 

[Embodiment of the lnvention]As polymer diol used for this invention, Polyetherdiol, such as 
polyoxy ethylene glycol, polyoxypropylene glycol, polyoxy tetramethylene glycol, 
polyoxypentamethylene glycol, polyoxy hexamethylene glycol, and polyoxypropylene 
tetramethylene glycol, Adipic acid, sebacic acid, One sort of dicarboxylic acid, such as maleic 
acid. Or the polyesterdiol which comprises two or more sorts, If the polymer diol of one sort or 
two sorts or more of number average molecular weights 1000-2500 chosen from polyether 
polyesterdiol, polylactonediol, polycarbonatediol, polyester polycarbonate diol, etc. is contained 
80% of the weight or more, Although not limited in particular, since it is required in this 
invention to carry out alkali treatment after spinning, selecting in consideration of alkali 
resistance is preferred. 

[0010]ln polymer diol, ethylene glycol, 1 ,2-propylene glycol, Although low molecule diol, such 
as 1,3-propylene glycol, 1,4-butanediol, and 2,3-butanediol, is intermingled, If polymer diol of 
the number average molecular weights 1000-2500 is less than 80% of the weight of the whole 
diol component, since sufficient chain extension becomes impossible, it is not desirable. 
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[001 1]As organic diisocyanate used for this invention, For example, 4,4-diphenylmethane 
diisocyanate, the 3,3-dichloro- 4, 4-diphenylmethane diisocyanate, One sort or two sorts or 
more of combination, such as m-xylylene diisocyanate, 2, 4-tolylene diisocyanate, 2, 6-tolylene 
diisocyanate, and hexamethylene di-isocyanate, are mentioned. 

[0012]This invention mixes the above-mentioned diol component and the above-mentioned 
organic diisocyanate component first at the temperature which each does not solidify, performs 
a reaction below 90 ** for 30 minutes - 2 hours, and obtains the urethane prepolymer which 
has two isocyanate groups at the end. the quantity of an organic diisocyanate component [ as 
opposed to a diol component at this time ] - 1 10-210-mol% of the range -- it is preferably 
considered as 150-190-mol% of the range. If the intensity of the polyurethane elastic yarn 
obtained is not enough, and it is not desirable since a ** tone also gets worse and 210-mol % 
is exceeded when the quantity of organic diisocyanate to a diol component is less than [110 
mol % ], In order that a lot of unreacted organic diisocyanate may remain in a polymer, even if 
it performs a chain elongation reaction, generating of a low molecule chain increases and it is 
not desirable. 

[0013]To next, the urethane prepolymer which has two isocyanate groups at the end produced 
by doing in this way. The chain extension agent which has two or more active hydrogen groups 
which can react to an isocyanate group, and the terminal stopper which has one active 
hydrogen group which can react to an isocyanate group are made to react, and a 
polyurethane-polymers solution is obtained. The reaction method in particular at this time is not 
limited, and can adopt the method of linking with a batch type and a spinning nozzle directly, 
and supplying continuously, etc. Although the reaction time in particular at this time is not 
limited, when it is a batch type, for example, 30 minutes - 90 minutes may usually be sufficient. 
As for reaction temperature, it is preferred to carry out at 0-70 **, and since a side reaction will 
be promoted if a reaction will take a long time if reaction temperature is too low, efficiency 
worsens and it is too high conversely, it is not preferred. 

[0014]As a chain extension agent which has two active hydrogen groups which can react to 
the isocyanate group used for this invention, Ethylenediamine, 1,2-propylenediamine, 1,3- 
propylenediamine, m-xylylene diamine, p-xylylene diamine, 4,4'-diphenylmethanediamine, One 
sort or two sorts or more of combination, such as cyclohexylenediamine, 2,4-tolylenediamine, 
2,6-tolylenediamine, hexamethylenediamine, hydrazine, ethylene glycol, and 1,4-butanediol, 
are mentioned. As a terminal stopper which has one active hydrogen group which can react to 
an isocyanate group, Dimethylamine, methylethyl amine, diethylamine, methyl-n-propylamine, 
methylisopropylamine, diisopropylamine, di-n-butylamine, di-n-hexylamine, dicyclohexylamine, 
etc. are mentioned. 

[0015]ln this invention, simultaneously with the reaction which obtains an above-mentioned 
polyurethane-polymers solution or after this reaction, It adds so that an acetyl cellulose may be 
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3 to 15% of the weight to the whole acetyl-cellulose content polyurethane elastic yarn, and it 
mixes uniformly, and let the acetyl-cellulose solution in which the same solvent as a reactional 
solvent was dissolved five to 40% of the weight be a spinning undiluted solution. Although not 
limited, when especially the solids concentration of polyurethane in the obtained spinning 
undiluted solution and the sum total of an acetyl cellulose is taken into consideration from the 
range of the viscosity in which spinning is possible, it should just usually be 20 to 40% of the 
weight of a range. 

[0016]The acetyl cellulose used for this invention wood pulp and linter pulp whose alpha 
cellulose content is 90 to 97%, for example, Especially if processed and obtained by the 
method of common use, such as a sulfuric acid catalyst method, the methylene chloride 
method, and an acetic acid method, will not be limited, but. It is preferred that it is the diacetyl 
cellulose thru/or triacetyl cellulose of 30 to 62.5% of an acetylation degree and the degrees of 
polymerization 200-400, and if the solubility to a solvent is taken into consideration, it is more 
preferred to use the acetyl cellulose of the acetylation degrees 45-62 and the degrees of 
polymerization 200-350. 

[0017]The urethane prepolymer, chain extension agent which mentioned above the reactional 
solvent used for this invention, It is not what will be limited to the above-mentioned substance 
and a resultant substantially [ conditions / which can dissolve a terminal stopper and an acetyl 
cellulose and are usually used ] especially if it is a **** solvent which is inertness, For example, 
N.N-dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide, etc. are mentioned. 
[0018]An illuminant-proof, an ultraviolet ray absorbent, a gas antitarnish agent, a color, an 
active agent, a flatting agent, oils, etc. may be contained and used if needed into an above- 
mentioned spinning undiluted solution. 

[0019]Then, the spinning condition in particular is not limited and what is necessary is just to 
perform it by the usual method, although the spinning undiluted solution obtained like **** is 
breathed out in a high temperature atmosphere from a nozzle and spinning of the acetyl- 
cellulose content polyurethane elastic yarn is carried out by the spinning [ dryly ] method. Of 
course, it is applicable also to a wet spinning method. 

[0020]Subsequently, although alkali treatment of the acetyl-cellulose content polyurethane 
elastic yarn produced by making it above is carried out, As alkali used for this alkali treatment, 
hydroxide of alkaline-earth metals, such as hydroxide of alkaline metals, such as a potassium 
hydrate and magnesium hydroxide, calcium hydroxide, and magnesium hydroxide, etc. are 
mentioned. The method of this alkali treatment may not be limited especially as long as the 
acetyl celluloses in polyurethane elastic yarn are the conditions deacetylated enough, and the 
method of processing for 20 to 60 minutes in the 40-100 ** bath of 3 to 10% sodium hydroxide 
solution may be sufficient as it, for example. Next, the obtained polyurethane elastic yarn is 
fully rinsed, it dries and refining polyurethane elastic yarn of this invention is obtained. 
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[0021]The refining polyurethane elastic yarn which possesses the hygroscopicity where 
cellulose was intermingled uniformly, and which was excellent in polyurethane elastic yarn, 
and biodegradability by the method of this invention mentioned above can be obtained. 
[0022] 

[Example]Hereafter, although an example explains this invention in detail, this invention is not 
limited to this range. All parts showed the weight section and asked for the degree of 
polymerization of an acetyl cellulose and an acetylation degree, the number of thread cutters 
of polyurethane elastic yarn, the rate of elastic recovery, moisture absorption and a moisture 
desorption rate, biodegradation performance, strong ductility, and a modulus by the following 
methods. 

[0023]<Degree of polymerization of an acetyl cellulose> 2.00 g of dry acetyl celluloses were 
weighed precisely, it dissolved in the solvent 1L which can dissolve, this was poured into the 
Ostwald viscometer, and time for a solution to pass a viscosity meter at 25 ** was measured. A 
solvent independent performed same measurement and it asked for it from the following 
formula as a viscosity average degree of polymerization. 

Degree-of-polymerization = [{1n (t/t Q )} / c] /(6x10 ~*) 

However, t shows the pass time (second) of a solution and, as for t Q , the pass time (second) of 

a solvent and c show the acetyl-cellulose concentration (g/L) of a solution. 
[0024]<Acetylation degree of an acetyl cellulose> It carried out according to the measuring 
method of the degree of acetylation of ASTM:D-8 17-91 "test methods, such as cellulose 
acetate." Namely, after weighing 1 .9 g of dry acetyl celluloses precisely and dissolving in 150 
ml of mixed solvents (capacity factor 4:1) of acetone and dimethyl sulfoxide, it added in 30 ml 
of 1-N sodium hydroxide solution, and saponified at 25 ** for 2 hours. Phenolphthalein was 
added as an indicator to this and superfluous sodium hydroxide was titrated with 1-N chloride. 
It asked for the acetylation degree from the following formula as weight percent of joint acetic 
acid per cellulose unit weight. 

Acetylation degree (%) = {6.5x(B-A) xF} The 1-N chloride titration value (ml) in an acetyl- 
cellulose sample and B show the 1-N chloride titration value (ml) in a blank test, F shows the 
concentration factor of 1-N chloride, and, as for /W, however A, W shows the weight of an 
acetyl-cellulose sample. 

[0025]The <number of thread cutters> The number of thread cutters at the time of carrying out 
spinning was calculated, and one weight computed as the number of times which goes out in 
24 hours. 

[0026]<Rate of elastic recovery> According to the "polyurethane filament yarn test 

method" (October, Showa 53) of the Japan Chemical Fibres Association issue, the extension 

recovery factor was searched for at the moment of the ability to set at the time of 300% 
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extension. 

[0027]<Moisture absorption and moisture desorption rate> After cooling for 30 minutes in the 
desiccator into which it dried for 60 minutes at 105 ** beforehand, and silica gel went, It put 
about 1g of samples at a time into the weighing bottle which measured weight, where a lid is 
opened, it dried at 1 05 ** for 60 minutes, and in the desiccator containing silica gel, it was 
neglected for 30 minutes, and cooled, and weight (W Q ) was measured. Subsequently, the lid of 

the weighing bottle was opened and put in in the thermo hygrostat whose humidity was 
controlled to 35 ** and 90% after neglecting it in the desiccator of 60% of humidity overnight, 
the weighing bottle was taken out 60 minutes afterward, and weight (W^ was measured. The 

lid was opened into 25 more ** and the thermo hygrostat whose humidity was controlled to 
53%, the weighing bottle was put in, the weighing bottle was taken out 60 minutes afterward, 
and weight (W 2 ) was measured. From these results, it asked for moisture absorption and a 

moisture desorption rate with the following formula. 

Moisture absorption (%) =(W -W ) /W Q x100 moisture desorption rate (%) =(W 1 -W 2 ) /W 2 x100 

[0028]<biodegradation performance> -- bundling polyurethane elastic yarn to 300 rotation 
volumes and Mie with a spool machine - both ends - an octopus - it connected with thread, 
and by making this into a sample, from the ground surface, it laid underground in the soil under 
8 cm, tensile-strength T (g/d) was measured two months afterward, and strength retention 

was computed with the following formula. It judges with biodegradation performance being 
high, so that strength retention is low. 

Strength retention (%) =T fT^QO, however tensile strength (g/d) before laying T Q 
underground in soil 

[0029]<Strong ductility> According to the "polyurethane filament yarn test method" (October, 
Showa 53) of the Japan Chemical Fibres Association issue, the tensile strength (g/d) at the 
time of a fracture and the ductility at that time (%) were measured. 

[0030]<Modulus> It applied to the "polyurethane filament yarn test method" (October, Showa 
53) of the Japan Chemical Fibres Association issue correspondingly, and the **** resistivity 
(g/d) of the textiles at the time of 300% extension was measured. 

[0031][Example 1] After mixing 2869 copies of polyoxy tetramethylene glycols of the number 
average molecular weight 1818, 4, and 631 copies of 4-diphenylmethane diisocyanate at 45 
**, it was made to react for 80 minutes at 75 **, and 3500 copies of urethane prepolymers were 
obtained. The isocyanate group content at this time was 2.290g among the urethane 
prepolymer 100g. 

[0032]Apart from this, 2.1 copies of diethylamines could be added to 136.4 copies of N,N- 
dimethylacetamide cooled at 0 ** as 56.4 copies of ethylenediamine, and a terminal stopper as 
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a chain extension agent, it stirred, and the mixed solution of a chain extension agent and a 
terminal stopper was obtained. 

[0033]Next, after stirring well 3400 copies of urethane polymer obtained previously in addition 
to 7933 copies of N,N-dimethylacetamide cooled at 0 **, the isocyanate group of a urethane 
prepolymer is received, The polyurethane-polymers solution obtained by adding, making the 
mixed solution of a chain extension agent and a terminal stopper react, and considering it as a 
polyurethane-polymers solution so that the active hydrogen group of a chain extension agent 
and a terminal stopper may serve as equimolar was equally divided into seven. Apart from this, 
the acetyl cellulose of the degree of polymerization 270 and 54.3% of the acetylation degree 
was dissolved in N,N-dimethylacetamide, and the acetyl-cellulose solution of 30% of 
concentration was obtained. 

[0034]Subsequently, although the acetyl-cellulose solution was added in the polyurethane- 
polymers solution obtained previously, addition mixing was carried out so that the added acetyl 
cellulose might serve as 1, 3, 5, 10, and an appending rate of 15 or 20% to total solids, and 
total-solids concentration obtained six kinds of spinning undiluted solutions which are 30%. An 
orifice 0.2 mm in diameter was spun dryly using the spinning nozzle which it has three pieces, 
it elongated 25% the speed for 500-m/, each obtained spinning undiluted solution was rolled 
round, and six kinds of acetyl-cellulose content polyurethane elastic yarn with a fineness of 40 
deniers were acquired. 

[0035]Then, after carrying out dipping treatment of each acetyl-cellulose content polyurethane 
elastic yarn to sodium hydroxide solution at 80 ** 5% for 30 minutes, it rinsed enough, and it 
dried and refining polyurethane elastic yarn of sample No.1 - No.6 was obtained. Polyurethane 
elastic yarn of comparison sample No.1 was completely obtained in a similar manner except 
not adding an acetyl-cellulose solution. The number of thread cutters of each obtained sample, 
fineness, intensity, ductility, a modulus, the rate of elastic recovery, moisture absorption, a 
moisture desorption rate, and strength retention were measured, and the result was shown in 
Table 1 . 
[0036] 
Fable 1] 
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[0037]Since comparison sample No.1 has not added the acetyl cellulose so that clearly from 
Table 1 , moisture absorption and a moisture desorption rate are low, and biodegradation 
performance is not accepted, either. Since sample No.1 has the low appending rate of an 
acetyl cellulose, sufficient effect for moisture absorption, a moisture desorption rate, and 
biodegradation performance is not accepted, but since the appending rate of an acetyl 
cellulose is too high, there are many thread cutters, and decline in the intensity, the ductility, 
the modulus, and the rate of elastic recovery which are basic thread physical properties of 
sample No.6 is also remarkable. On the other hand, the moisture absorption, the moisture 
desorption rate, and biodegradation performance which were excellent in sample No.2 of this 
invention whose appending rate of an acetyl cellulose is 3 to 15 % of the weight - No.5 are 
obtained, and decline in the intensity, the ductility, the modulus, and the rate of elastic recovery 
which are basic thread physical properties is not accepted, either. The good thing of the ** tone 
at the time of spinning is clear from the result of the number of thread cutters. 
[0038][Example 2] After mixing 2673 copies of polyoxy tetra methylene glycols of the number 
average molecular weight 1512, 22 copies of 1 ,4-butanediol, 4, and 805 copies of 4'- 
diphenylmethane diisocyanate at 45 *\ it was made to react for 60 minutes at 85 **, and 3500 
copies of urethane prepolymers were obtained. The isocyanate group content at this time was 
2.823g among the urethane prepolymer 100g. 

[0039]Apart from this, 2.5 copies of diethylamines could be added to 180.8 copies of N,N- 
dimethylacetamide cooled at 0 ** as a chain extension agent as 46.4 copies of 
ethylenediamine, 28.6 copies of 1 ,2-propylenediamines, and a terminal stopper, it stirred, and 
the mixed liquor of a chain extension agent and a terminal stopper was obtained. Apart from 
this, the acetyl cellulose of the degree of polymerization 310 and 55.6% of the acetylation 
degree was dissolved in N,N-dimethylacetamide, and the acetyl-cellulose solution of 30% of 
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concentration was obtained. 

[0040] Next, it takes at a time 340 copies of urethane polymer obtained previously in seven 
stainless steel containers, 793 copies of N,N-dimethylacetamide cooled at 0 ** is added to 
each, After stirring well, the mixed solution of a chain extension agent and a terminal stopper is 
added so that the active hydrogen group of a chain extension agent and a terminal stopper 
may become each seven urethane prepolymers with equimolar to the isocyanate group of a 
urethane prepolymer, Carry out addition mixing, the acetyl-cellulose solution was made to 
react so that the added acetyl cellulose may serve as 1, 3, 5, 10, and an appending rate of 15 
or 20% to total solids, and total-solids concentration obtained six kinds of spinning undiluted 
solutions which are 30%. 

[0041 ]An orifice 0.2 mm in diameter was spun dryly using the spinning nozzle which it has 
three pieces, it elongated 20% the speed for 600-m/, each spinning undiluted solution was 
scraped off, and six kinds of acetyl-cellulose content polyurethane elastic yarn with a fineness 
of 40 deniers were acquired. Then, after carrying out dipping treatment of six kinds of obtained 
acetyl-cellulose content polyurethane elastic yarn to a sodium hydroxide solution at 80 ** 5% 
for 30 minutes, it rinsed enough, and it dried and refining polyurethane elastic yarn of sample 
No. 7 - No.12 was obtained. 

[0042]Polyurethane elastic yarn of comparison sample No.2 was completely obtained in a 
similar manner except not adding an acetyl-cellulose solution. The number of thread cutters of 
each sample, fineness, intensity, ductility, a modulus, the rate of elastic recovery, moisture 
absorption, a moisture desorption rate, and strength retention were measured, and the result 
was shown in Table 2. 



[0043] 
[Table 2] 
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[0044]Since comparison sample No.2 has not added the acetyl cellulose so that clearly from 
Table 2, moisture absorption and a moisture desorption rate are low, and biodegradability is 
not accepted, either. Since sample No. 7 has the low appending rate of an acetyl cellulose, 
sufficient result is not obtained about moisture absorption, a moisture desorption rate, and 
biodegradation performance, but since sample No. 12 has too high the appending rate of an 
acetyl cellulose, there are many thread cutters and its fall of basic thread physical properties is 
also remarkable. Sample No.8 of this invention whose appending rate of an acetyl cellulose is 
3 to 15 % of the weight - No.11, [on the other hand, ] Without spoiling the intensity, the 
ductility, the modulus, and the rate of elastic recovery which are basic thread physical 
properties, the outstanding moisture absorption, moisture desorption rate, and biodegradation 
performance are shown, and it is still clearer from the result of the number of thread cutters 
that the ** tone at the time of spinning is good. 
[0045] 

[Effect of the lnvention]ln order to dissolve in the solvent used for the method of spinning usual 
polyurethane elastic yarn dryly, to make it liquefied by making into an acetyl cellulose the 
cellulose which has hygroscopicity and biodegradability and to make a spinning undiluted 
solution contain by this invention as mentioned above, Even if it raises an appending rate, it is 
hard to worsen a ** tone, and alkali treatment of the acetyl-cellulose content polyurethane 
elastic yarn obtained further is carried out, an acetyl cellulose is deacetylated, and cellulose is 
reproduced. 

Therefore, refining polyurethane elastic yarn possessing the outstanding hygroscopicity and 
biodegradability can be obtained, without intermingling cellulose uniformly and spoiling basic 
thread physical properties, such as fracture strong ductility and stress, in polyurethane elastic 
yarn. 



[Translation done.] 
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